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INTRODUCTION 


This document describes au air traffic model of the Los Angles 
basin projected into the 1995 time frame. The Los Angeles basin 
is known to be the area of the densest air traffic in the United 
States at this time. It is expected to continue to be the 
densest area of air traffic activity in the 1990s. This model 
is a "snapshot" of air traffic in the Los Angeles basin, and 
represents air traffic at a "peak" instant in 1995, i.e., an 
instant which contains the greatest number of aircraft expected 
to be airborne in that area at any time during 1995. It contains 
complete position and velocity information on each aircraft in 
the basin at this peak instant. The model contains 1105 aircraft 
and is referred to as the LAX-1100 model. 


LAX-1100 is derived from an earlier air traffic model of the 
Los Angeles basin for the same year, described in Reference l. 
LAX-1100 revises that model by using current air traffic 
forecasts, but maintains all the realism inherent in that model 
such as topographical and airspace constraints, and aircraft 
performance. 


This document briefly describes the methodology for deriving 
LAX-L100 and its data formats. It also lists each aircraft in 
the model. 


The model is stored on tape number 1218 at the MITRE/Washington 


Computing Center at 1820 Dolley Madison Boulevard, McLean, 
Virginia 22102. 
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THE LAX-1100 MODEL 


LAX-L100 is derived from an existing and previously widely used 


traftic model of the 1995 Los Angeles hub described in 


Reference |, here referred to as LAX-1840. LAX-1840 makes 
extensive use of real life information about the Los Angeles 
basin, such as airport focations, terrain, likely airspace and 


route restrictions, traffic flows and patterns, aircraft altitude 
and speed profiles appropriate to their performance categories 
and flight types. The model was hand made; all this renders the 
model highly realistic. However, the traffic levels used for 
building the model were based on the forecasts available in 1972. 
Atr traffic statistics nave since experienced a significantly 
Slower rate of growth as a result of the energy crisis. The 
LAX-L109 model incorporates the latest FAA forecasts. it 28 
based on the LAX-1840 model and maintains all the realism 
otherwise inherent in that model. Section 2.1 briefly summarizes 
the relevant methodology of the original LAX-1840 model. 
Section 2.2 summarizes the new forecasts used for revising 
LAX-18490. Section 2.3 describes the method used for obtaining 
LAX-1100. 


2.1 Review of LAX-1840 Methodology 
Reference 1 uses the growth in the total annual operations in 
tie Los Angeles hub to estimate the growth inthe peak 
instantaneous airborne count (IAC) in the basin. Let N71 and 
N95 be the peak IACs for the Los Angeles hub in 1971 and 1995, 
respectively. Let A71 and A95 be the total annual operations in 
the Los Angeles hub for 1971 and 1995, respectively. Then, 
Reference | assumes that 


Retrerence 2 provides a peak [AC of 495 for the base vear 
(actually 1972). Reference 3 shows that this IAC is based on 
about 82% of the air traffic activitv in the basin. Thus, the 
total basin IAC, N71, was estimated by Reference 1 te be 40%, 
The 1971 annual operations count A7I = 6,357,009 operations was 
available from FAA sources. The 1995 operations count, A95, was 
obtained by the following method: 


A235 = (14+R)24 * ATL, where R is given by (1+R)!9 = 483/A73 


433 and A73 were obtained from FAA Terminal Area forecasts (see 
Reterence = | for details). This vives AS = 19,477,.i90, 
Therefore N95 = (19477/6357) * 690 = 1840. This total IAC count 
of 13240 was then subdivided into vartous subgroups itn proportion 
(>) "Omponent operation numbers. 
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Tasie <-2) compares these new forecasts to the orizinai 199% 
Tagecasts used in deriving LAX-1840. Military operation are 


2s3sumed to remain constant at the levels of PBeference |. Tah 


o-> shows the ratio of the new forecasts te the cid ferecasts 
Perm cegeh “$laehh caregarv. The new forecast vtieids a tota! 
gurida operations count which is about 604 of the old forecast. 
Thus, maintaining the methodology used in Reference 1, the total 
number of atreraft in the 1995 Los Angeles basin peak snapshot 
would be expected to be about 60% of the number in LAX-1840. 


eS Derivation of LAX~1 100 


Siece Reference lL assumes a proportionality ot the growth in 
annaai operations to peak LAC at all levels, the new forecasts 
Sond De retlected in smaller total TACs for the basin in each 

hie three flight categories of Table 2-2 in the proportions 


pene. nee. A random number generator 1s used to delete 
air oraic Fram the LAX-18450 model, as shown tn Figure O-!. The 


Tanti set oof atreraft in the output file LAX-NEW 1s thus a proper 
eubeet oof the aircraft in LAX-1840. Each aircraft tnat is 


reraine:t im GAX-NEW has all its original coordinate values. 


Three i’ forest runs were made, with three different starting 
rasvdem namber seeds providing three different ULAX-NEW models. 
The three versions had 1074, 1096 and 1105 aircraft respectively. 
se LIC arreraft model was chosen as the revised Los Angeles 
"Asean moder and was named LAX-1LLOO, 
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FIGURE 2-1 
GENERATION OF LAX-1100 


2-5 


* _—_ — a ee 
. 


DATA FORMATS 


The LAX-1100 model consists of 1105 aircraft. The model exists 
as a series of 1105 card images, each card image consisting of 
data on one aircraft, and 1s stored on a 9-track tape. 


Section 3.1 describes the format information for reading the 
tape, and section 3.2 describes the formats for interpreting each 


card image. 
3.1 Tape Format 


Tape number 1218 is a 9-track tape and contains the LAX-1100 
model. It has been created on an IBM/370 (Model 148) computer 
running VM/370. The data density is 800 bits per inch. The 
data set consists of 1105 logical records as shown in Figure 3-1 
(see Reference 5 for IBM/370 nomenclature). Each logical record 
corresponds to a physical record 80 bytes long. Each byte 
represents an EBCDIC coded alphanumeric character. Each logical 
record is thus an 80 column card image. <A tape mark indicates 
the end of the data set on the tape. 


3.2 Formats For Each Card Image 


This section describes the data formats for each card image. 
Each card image contains complete data on one aircraft. These 
formats are identical with those necessary to interpret the 
LAX-1840 model of Reference 1. Reference i also contains a 
description of these formats; however, Reference 1, as published 
in March 1974, contained an error affecting the interpretation 
of columns 41 through 53. This error was later corrected by a 
correction sheet dated September 11, 1974. The formats described 
in this section incorporate these corrections. The following 
formats are thus the correct formats: 


Item No. Card Columns 
l 1-4 Aircraft sequence number 
2 6-13 Aircraft description code 
2 15-17 Departure alrport code 
4 19-21 Arrival airport code 
5 23-39 Aircraft position (x,y,z) 
6 41-59 Aircraft velocity (x,y,z) 
7 61-64 Aircraft heading 
8 66-69 Aircraft ground speed 
9 71-74 Aircraft turn rate 
10 76 Flight plan code 
Ll 78 Flight phase code 
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The interpretation of the data codes and the arithmetic precision 
and units of measure are included in the following detailed 
description of each data item: 


lL Aircraft sequence number 


Cols: 1-4 nnnn 
Data: a four digit integer ranging from 1 to 1105 


Ze Aircraft description code 
Cols: 6-13 aj az a3 a4 nnnn 


Data: Descriptor Category a) a7 a3 ay 


Sequence number nnnn within a category 


where 
Alr carrier a, az = AC 
T SST 
a3 = L Long haul 
M Medium haul 
S Short haul 
U Ultra-short haul 
a, = Heavy aircraft 


H 
i Light aircraft 


General Aviation or Military 


ay) = V for VFR 
I for IFR 
ay = I for itinerant 
L for local 
O for over 
a3 = G for general aviation 
M for military 
a, = A Single engine 1-3 places 
B Single engine 4 or more places 
C Multi-engine under 12,500 pounds 
D Multi~engine over 12,500 pounds 
E Turboprop 
F Turbojet 
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Departure airport cody 


Cols: 15-1? aaa 
Data: One of 48 airport codes 
of eighr nub boundary ustals 


flivhts departing trom airports 
Arrival airport code 
19-21 aaa 


Same as (3). (Hub codes 
for airports outside the 


Cols: 
Daca: 


Aircraft positions (x, y, z) 


30-35, 37-39 


+ XXX, X KKRX 


Cols: 23-28, 
+ XXX.%, 
Data: x ccordinate in nautical 
y coordinate in nautical 
z coordinate in hundreds 


The coordinate system is 

VORTAC 1s at 33° 

25 52" West 
east and the 


So" 


The 
L18° 


(true) y-axis 


centered at 
59" 
Longitude, 


one 
for 


(see Table 3-1) or 
(ser 3-2) 
outside of the huh. 


Fivure 


for flights destined 
hub. ) 


miles 
miles 
of feet 


LAX VORTAC. 
Latitude and 
X-ax1S points 
(true) north. 


the 
North 
The 
points 


Altitudes are referenced to mean sea level. 


Aircraft velocities (y, x, z) 


Cols: 41-46, 48-53, 55-59 
+ XXX-X + XXK.K + XXXX 
Data: v is velocity in knots 


x is velocity in knots 


Sy e 


Aircraft heading 


Cols: 61-64 XHXX 
Data: 


(0 = 
Aircraft ground speed 


66-69 XXXX 
Ground speed in knots 


Cols: 
Data: 


1 7 
jJIm~4 


, 1S climb or descent rate in feet per minute 


Aircraft heading from 0 to 359 degrees 
true north, angles increasing clockwise) 
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NOTE: 


The Hub Is Divided Into Fight Equiangular 


Octals For Arrivals And Departures Across 
Its Boundaries. 


FIGURE 3-2 
HUB OCTAL CODES 
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9. Aircraft turn rate 
Cols: 71-74 + x.x 
Data: Turn rate in degrees per second 


+ clockwise 
- counter clockwise 


10. Flight plan code 
Col: 76 n 
Data: n= 1 flight plan filed 
n = 0 no flight plan 
ll. Flight phase code 


Col: 78 n 


Data: n= 0 Cruise phase 
n= 1 Climb phase 
n = 2 Descent phase 


A complete listing of this data set 1s provided in Chapter 4. 


4. THE SNAPSHOT 


Table 4-1 lists the LAX-L100 model. 
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